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$\tilde{L}=\sum_{\hslash\alpha}\sum_{=1}^{\ell}\frac{m_{n}}{2}\dot{u}_{\alpha}(\vec{n})^{2}+\frac{1}{2}\sum_{\#,\mathrm{a}}\sum_{a=1}^{\ell}K_{\alpha}(\vec{n}, \uparrow\hslash)u_{\alpha}(\tilde{n})u_{\alpha}(m)\neg$ , (1)
$K_{\alpha}(\vec{n},\vec{m})>0$ $(\tilde{n}\neq\tilde{m}.)$ , $K_{\alpha}(\tilde{n},\tilde{m})=0$ . (2)
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$f_{1}[s(\vec{n})]=a(\vec{n})\mathrm{c}\mathrm{o}\mathrm{e}[c(\vec{n})s(\vec{n})]\equiv a(\vec{n}\}\mathrm{c}\mathrm{o}\mathrm{e}[\theta(\tilde{n})],$ $f_{2}[s(\tilde{n})]=a(\vec{n})\sin[c(\vec{n})\epsilon(\vec{n})]\equiv a(\vec{n})\sin[\theta(\vec{n})],$ $(5)$
$f_{3}[s(\vec{n})]=a_{3}(\tilde{n})s(\tilde{n})\equiv b(\tilde{n})\theta(\tilde{n})$, with $K_{1}(\tilde{n},\tilde{m})=K_{2}(\vec{n},r\hslash)$ , (6)
a(n\tilde ) n\rightarrow $b(\vec{n})$ $P(\vec{n})=2\pi b(\tilde{n})$
$P(\vec{n})$ $a(\tilde{n}),b(\tilde{n})$
$\mathrm{c}\mathrm{u}\mathrm{r}\mathrm{v}\mathrm{a}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{e}\kappa(\dot{n})$ , torsion $\tau(\vec{n})$
$a( \vec{n})=\frac{\kappa(\vec{n})}{\kappa(\tilde{n})^{2}+\tau(n)^{2}\neg},$ $b( \tilde{n})=\frac{\tau(\tilde{n})}{\kappa(\vec{n})^{2}+\tau(\tilde{n})^{2}}$. (7)










$\alpha(_{\backslash }\tilde{n}_{\mathit{1}}^{\backslash }=a.,$ $\mathit{0}’(\tilde{n}\rangle$ $=b,$ $\kappa(\vec{n}\rangle=\kappa, \tau(\tilde{n})=\tau,$ $m_{n}=m$ for all $\check{n}$ ; $a,$ $b,$ $\kappa,$ $\tau,m$ : const
$\dot{\theta}^{i}(\vec{n})=\sum_{\hslash(\neq\hslash)}L_{1}(n, r\hslash\neg)\{\frac{\lambda}{1+\lambda}\sin[\theta(\tilde{m})-\theta(\tilde{n})|.+\frac{\mu}{1+\lambda}[\theta(\tilde{m})-\theta(\tilde{n})]\},$ (11)




$v^{J_{m}}\backslash \ovalbox{\tt\small REJECT},$ $\lambda,$ $\mu)$ ,
$v(x, \lambda, \mu)=\frac{\lambda}{1+\lambda}\{1-\cos(x)\}+\frac{\mu}{1+\lambda}\frac{x^{2}}{2}$ , (14)
\mbox{\boldmath $\lambda$}, 1/\mu
$v(x, \lambda, \mu)$ multi-minimum local minima
$\lambda\sin(x)+\mu x=0$ with $\lambda$ coe $[x_{0}(\lambda)]+\mu>0$ . (15)
. $x_{0}(\lambda)$ \mu =1 $\lambda=0.0$ (ti&line), 2.0 (line)
1G.O(thin line) \mu $=1$ (continuous linae) $\mu=0.2$ (dotted lines)
$v(x, \lambda, \mu)$ 1(a), $x_{0}(\lambda$ 1(b)






10cal mjnimlum point n0
\theta (d) (13)
$\theta(\vec{n})=.\{$
$\theta_{0}+\phi(n_{0}\rangle$$\neg,$ vvith $\theta_{0}>>\phi(\vec{n}_{0})$ for $\vec{n}=\tilde{n}_{0}$ ,
$\varphi’(\vec{n})$ with $\theta_{0}>>\phi(\vec{n})$ otherwise, (16)
$\varphi’(n)\neg \mathrm{s}$ 1
$\ddot{\phi}(n)\neg=\sum_{arrow,e(\neq\vec{0})}L_{1}\frac{\lambda+\mu}{1+\lambda}[\theta(\tilde{n}+e)arrow-\theta(\tilde{n})]+V[\tilde{n}, \phi(\tilde{n})]$ , (17)
$V^{\lceil}\tilde{n}.\phi\downarrow’(\tilde{n})_{\rfloor}’=\{$




$V[\tilde{n}, \phi(n)\neg]arrow 0$ as $\theta_{0}arrow$ $2\pi P$ with $\mu\theta_{0}<<1$ , $\ell$ : $8\Re$ (19)
$\theta(\tilde{n})=\{$
$\theta_{0}$ , for $\tilde{n}=\vec{n}_{0}$ ,
$0$ otherwise, (20)
100 $(0\leq n\leq 99)$ (11)
1 $L_{1}=1$
$\mathrm{B}$ DNA \mbox{\boldmath $\lambda$} $=1.85$ \mu :(a) $\mu=0.01$ ,
$\backslash ^{\mathrm{b}\rangle\mu=\mathrm{C}.8}/$ $6\mathrm{o}(t=0)=6.3,$ $\theta_{n}(t=0)=0$ for $n\neq 50$ td




$\theta_{n}=2\tan^{-1}[\frac{f_{n}}{g_{n}}]=\frac{1}{i}\bm{\mathrm{i}}[\frac{z_{n}}{z_{n}^{l}}]$ $z_{n}=g_{n}+if_{n}$ . (21)
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(13) reduce
$(z_{n}^{*}.)^{2} \{\frac{\mathit{2}L_{1}}{1+\lambda}[\lambda P(_{n}\tilde{‘}, z_{n}^{*})+\mu Q(z_{n}, z_{n})]\cosh_{1}(D_{n})-D_{1}^{2}\}(z_{\hslash}\cdot z_{\mathfrak{n}})$
$l’l\iota\overline{\mathit{4}}z_{/}^{\backslash }$
$-(z_{n})^{2} \{\frac{2L_{1}}{1+\lambda}[\lambda P(z_{n},z_{n}^{*})+\mu Q(z_{n}^{*}, z_{n}^{*})]\mathrm{c}\mathrm{o}\mathrm{e}\mathrm{h}_{1}(D_{n})-D_{t}^{2}\}(z_{n}^{*}\cdot z_{n}^{*}\rangle=0,$
$(2_{J/}^{\mathrm{z}\mathrm{t}}$
$\cosh_{1}(D_{n}).=\cosh(D_{n})-1$ . (24)
$P(z_{n},z_{n})= \frac{1+R(z_{n},z_{n}^{*})}{[1+R(z_{n},z_{n})][1+R(z_{n}^{l},z_{\mathrm{n}}^{l})]}$, $Q(z_{n}, z_{n})= \frac{\bm{\mathrm{i}}[1+R(z_{n},z_{n})]}{R(z_{n},z_{n})}$ (25)
$R(z_{n’\wedge n} \sim)=\frac{\mathrm{c}\mathrm{o}\mathrm{e}\mathrm{h}_{1}(D_{n})(z_{n}\cdot z_{n})}{(z_{n}\rangle^{2}}=\frac{z_{\mathfrak{n}+1}z_{n-1}-z_{n}^{2}}{z_{n}^{2}}$ , $R(z_{n}, z_{\mathfrak{n}}^{*})= \frac{\mathrm{c}\mathrm{o}\mathrm{e}\mathrm{h}_{1}(D_{\mathfrak{n}})z_{n}\cdot z_{\mathfrak{n}}^{l})}{(z_{n}z_{\hslash})}!(26)$
$P(z_{n}, z_{n}^{*}),$ $Q(z_{n}, z_{n}),$ $Q(z_{n}^{*}, z_{n}^{\mathrm{r}})arrow 1$ as $R(z_{n)}z_{n}),$ $R(z_{n}^{l}, z_{n}^{\mathrm{r}}),$ $R(z_{n}, z_{\mathrm{n}}^{l})arrow 0$
(13)
$\{\frac{2L_{1}}{1+\lambda}[\lambda+\mu]\infty \mathrm{s}\mathrm{h}_{1}(D_{*},)-D_{t}^{2}\}(f_{\hslash}\cdot g_{n})=0$ , (27)
$\{\frac{2L_{1}}{1+\lambda}[\lambda+\mu]\mathrm{c}\mathrm{o}\mathrm{e}\mathrm{h}_{1}(D_{n})-D_{t}^{2}\}(f_{n}\cdot f_{\mathfrak{n}}-g_{n}\cdot g_{\mathfrak{n}})=0$. (28)
2-kink
$\theta_{n}(t)=2\mathrm{t}\bm{\mathrm{t}}^{-1}[\infty \mathrm{s}\mathrm{h}(kn-\omega t)]\equiv q(n, k,t)$ , $\omega^{2}=\frac{4L_{1}}{1+\lambda}[\lambda+\mu]\mathrm{s}i\mathrm{n}\mathrm{h}^{I}(k/2)$ . (29)
$\dot{\theta}_{n}(t)=2\omega\sinh(k^{\wedge}n-\omega t)/[1+\omega \mathrm{s}\mathrm{h}(k*n-\omega t)^{2}]\equiv \mathrm{p}(n,k,\omega,$$t$] (30)
$k$ $\lambda=1.85,$ $\mu=0.2$ (13)
$\theta_{n}(t=0)=q(n, 0.6,0),\dot{\theta}_{n}(t=0)=p(n, 0.6,\omega, 0)$ for $n=48,49,50,51,5$;











$\lambda=1\cdot 85,$ $\mu=0.2,$ $\gamma=0.1,$ $\omega=0.1,$ $g_{n}=0\cdot 01R$ , (32)
(1)
$\theta_{50}(t=0)=6.0,$ $\theta_{n}(t=0)=0$ for $n\neq 50,\dot{\theta}_{n}(t=0)=R_{1}$ for a\‘il $n$ . (33)
$R$ and $R_{1}$ $[0,1]_{\text{ }}[-0.5,0.5]$
random number 4
\mbox{\boldmath $\lambda$}, \mu ,\mbox{\boldmath $\omega$},gn
\not\in 01<\mbox{\boldmath $\gamma$}<\infty









$+ \sum_{\hslash}[\frac{K_{3}(\tilde{n},\tilde{m})}{m_{n}}\frac{b(\tilde{n})}{a(n)^{2}\neg+b(\tilde{n})^{2}}\{b(\vec{m})\theta(\tilde{m})-b(\overline{n})\theta(\tilde{n})\}]$ . (35)
photonic crystal photonic crystal
photon trapping
(c)


















$V(x, \lambda, \mu)=[\lambda/(1+\lambda)](1-\cos(x)+[\mu/(1+\lambda)](x^{2}/2)$ ,
(2) SLL
robust





(5) auxetic materilas ( Poisson )
geometricdl constraints
(6)
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